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Apparatus and method for controlling windscreen wiper and windscreen washer 

apparatus of a vehicle 



This invention relates to apparatus and 
method for controlling windscreen wiper and 
windscreen washer apparatus of a vehicle. 

German Patent Specification No. 2 31 6 408 
discloses a vehicle windscreen wiper/wind- 
screen washer apparatus which includes a 
control for operating the apparatus auto- 
matically by detecting dust or water on the 
vehicle windscreen and bringing the wiper 
mechanism into operation when either is 
detected. If the windscreen is not cleared by the 
wiper mechanism after a predetermined time, 
the washer mechanism is operated. The system 
therefore has the disadvantage that if the wind- 
screen is covered with dust and is not wet the 
wiper mechanism will operate for said predeter- 
mined time before water is applied to the wind- 
screen by the washer mechanism. A dry dust 
covered windscreen is likely to be damaged by 
the wiper mechanism acting before the washer 
mechanism is actuated and for that reason the 
mechanism shown in the German Specification 
No. 2 316 408 is highly undesirable. 

This invention provides a control apparatus 
for a vehicle having a windscreen, windscreen 
wiper apparatus and windscreen washer 
apparatus; said control apparatus comprising: 
emitter means having an emitter device for 
generating energy and directing the generated 
energy away therefrom; sensor means having a 
control sensor device for sensing energy 
directed thereto from said emitter device; 
switch means for coupling to said windscreen 
wiper apparatus for effecting operation of said 
windscreen wiper apparatus and of said wind- 
screen washer apparatus; support means 
supporting said emitter device and control 
sensor device for mounting these against the 
interior surface of said windscreen so that 
when energy is directed away from said emitter 
device, a portion of said energy may be reflected 
back to said control sensor device; and switch 
control means coupled to said sensor means 
and to said switch means and being responsive 
to control the switch means for effecting said 
operation of said windscreen wiper apparatus; 
characterised in that said switch means com- 
prises first switch means and second switch 
means for respective coupling to said wind- 
screen wiper apparatus and to said windscreen 
washer apparatus, respectively, for effecting 
operation of said windscreen wiper apparatus 
pursuant to a change of state of said first 
switch means and for effecting operation of said 
windscreen washer apparatus pursuant to a 
change of state of said second switch means; 
said sensor means being responsive to the 
magnitude of said portion of said energy 
reflected back to said control sensor device to 
cause a first alteration of electrical condition of 
the sensor means when there is water on an 
outer surface of said windscreen opposite said 



interior surface and to cause a second alteration 
of said electrical condition when there is dust on 
said outer surface; and said switch control 
means being responsive to effect said change of 

s state of said first switch means pursuant to 
occurrence of said first alteration of electrical 
condition of said sensor means, for effecting 
said operation of said windscreen wiper 
apparatus, and responsive to effect said 

yo changes of state of both said first switch means 
and said second switch means pursuant to 
occurrence of said second alteration of said 
electrical condition of said sensor means, for 
effecting said operations of both said wind- 

is screen wiper apparatus and said windscreen 
washer apparatus. 

The invention also provides a method of con- 
trolling windscreen wiper apparatus and vehicle 
windscreen washer apparatus comprising 

20 detecting the presence of dust or water on a 
vehicle windscreen by directing energy from the 
interior of the vehicle through the interior 
surface of the windscreen to be reflected at the 
outer surface of the windscreen and to pass 

25 back through the windscreen and through the 
interior surface of the windscreen to the interior 
of the vehicle, detecting variations in intensity of 
such reflected energy due to presence of water 
or dust on the windscreen, and, in response to 

30 detection of such variations operating the wind- 
screen wiper apparatus and the windscreen 
washer apparatus; characterised by operating 
the windscreen wiper apparatus alone when 
there is water on the windscreen, and operating 

35 both the windscreen wiper apparatus and the 
windscreen washer apparatus when there is 
dust on the windscreen. 

The invention is described further by way of 
example only with reference to the accom- 

40 panying drawings in which: 

Figure 1 is a block diagram of an apparatus 
constructed in accordance with the invention; 

Figure 2 is a fragmentary cross-section of a 
windscreen mounting unit forming part of the 

45 apparatus of Rgure 1 ; 

Figure 3 is a plan view of the mounting unit 
of Figure 2; 

Figure 4 is a circuit diagram of the apparatus 
of Rgure 1 , and 

so Figures 5 and 6 are fragmentary cross-sec- 
tions of a vehicle windscreen showing paths of 
infra-red radiation emitted by an infra-red 
emission means forming part of the apparatus 
of Figure 1 under conditions where the outer 

55 surface of the windscreen is clear and where 
water droplets are on the outer surface of the 
windscreen, respectively. 

General description 
so A control apparatus 10 is shown 
schematically in Figure 1. it is designed to be 
fitted to a vehicle so as to control operation of a 
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motor 12 which operates the windscreen wiper 
apparatus of the vehicle for clearing the wind- 
screen when water or dust is detected on the 
outer surface of the windscreen. Further, the 
apparatus 1 0 is arranged to control operation of 
a washer pump 14 which is arranged to direct 
water onto the windscreen during clearing of 
dust from the windscreen. Further, the 
apparatus 10 is designed to control the exterior 
lights 16 of the vehicle, such as the headlights 
and tail-lights, so as to turn these on under con- 
ditions where the ambient light level exterior to 
the vehicle drops below a first predetermined 
level and to turn them off when the ambient 
light level rises to a second predetermined light 
level. 

The apparatus 10 is designed for operation 
from a vehicle battery 18 having its negative 
terminal connected to ground and its positive 
terminal connected via a main control switch S1 
to a voltage regulator 24. Regulator 24 is 
connected to an infra-red emitter device 26 and 
thence through a transistor switch 28 to 
ground. An oscillator 31 is provided which 
generates thirty-microsecond pulses at about 
three millisecond intervals and applies these to 
the switch 28 so as to turn the switch on to 
cause corresponding current pulses of the order 
of 1 ampere to flow from the voltage regulator 
through the emitter device 26 and switch 28 to 
ground. By this means the emitter device is 
caused to generate Infra-red radiation. 

As shown in Figure 5, and described in more 
detail later, device 26 is in use positioned 
against the interior face 30a of the vehicle 
windscreen 30 so as to direct radiation on paths 
34 from the device 26 through the rear face 
30a into the windscreen and to the front face 
30b. The angle of the paths 34 is arranged to be 
in the range 20 to 40° to the normal 36 to the 
windscreen as indicated. Then, a portion of the 
rays striking the outer face 30b of the wind- 
screen are reflected back towards the rear face 
30a on paths 38 as indicated whilst most of the 
radiation passes directly through the wind- 
screen to leave the windscreen forwardly 
thereof on the paths 40 indicated. As best 
shown in Figure 6, the presence of water 
droplets on the outer face 30b, such as the 
droplets indicated by reference numeral 42, is 
such as to alter the proportion of radiation 
passing back on the reflected paths 38. In parti- 
cular, radiation is lost through scattering and 
through the random reflections at the outer face 
30b. 

The apparatus 10 further includes sensor 
means 51 including an infra-red sensor 43 and 
a detector 44 referred to in greater detail later. 
The sensor 43, as shown in Figure 5 is 
positioned against the rear face 30a of wind- 
screen 30 so as to normally receive the 
reflected rays on path 38 from emitter device 
26. However, as illustrated in Figure 6, under 
the condition where water droplets are present 



on outer face 30b, the amount of radiation 
reaching the sensor 43 is lessened. 

Although not shown, there is a further con- 
dition under which the amount of radiation 
reaching the sensor 43 from emitter device 26 
will vary from the usual condition. That is when 
there is a layer of dust or the like on the outer 
face 30b of the windscreen. In this case, there 
will be a greater amount of reflection along 
paths 38 and less radiation wilt escape along 
paths 40. In this case, then, sensor 43 receives 
increased radiation from emitter device 26. 

The emitter device 26 and sensor 43 are 
mounted by a specific structure on the wind- 
screen, such structure being illustrated in 
Figures 2 and 3 and described in detail later, it 
will, however, for the moment, be noted that in 
addition to the sensor 43 carried by such 
structure, there is also a further sensor 45 
which is so shielded as not to receive reflected 
radiation at all, but to receive direct radiation 
from device 26. Sensor 45 acts as a reference 
sensor also in a manner as described later. 

Reverting to Figure 1, the sensor 43 is 
connected to a detector 44 forming part of 
sensor means 51 such that the output from the 
detector comprises a pulsed voltage, the ampli- 
tude of pulses thereof being substantially 
directly proportional to the amount of radiation 
received by the sensor 43 so that under the 
condition where water droplets 42 are present 
there will be a decrease in pulse signal ampli- 
tude from the detector 44 and under the con- 
dition when there is dust on the windscreen, 
there will be an increase in signal amplitude. 
The puise signals from detector 44 are applied 
to a smoothing filter 48 to produce a dc voltage 
the magnitude of which is proportional to the 
amount of reflected radiation striking the sensor 
43. 

Sensor 45 is also connected to a detector 46 
which generates pulsed signals of amplitude 
which is constant for a given temperature. The 
outputs from the sensors 43, 45 in response to 
radiation from the emitter 26 will vary with 
temperature and so the amplitude of pulses 
from both the detectors 46 and 44 will vary 
with temperature. The pulses from detector 46 
are filtered in a filter 50 to generate a dc 
reference voltage which varies only in accord- 
ance with temperature. The outputs from filters 
48, 50 are applied to a comparator 60 forming 
part of a switch control means 53. Under the 
normal condition where the outer surface 30b 
of windscreen 30 is dry and clean, the output 
from filter 48 is just above the reference voltage 
comprising the output from filter 50. Under the 
condition where light rain has fallen on the wind- 
screen 30, output from filter 48 will fall and, 
when this wall reaches a first magnitude, the 
comparator 60 will operate to generate a signal 
which is applied to a transistor switch 62 which 
controls current supply to a relay RL1 so that 
the contacts RL1/1 of relay RL1 are operated to 
operate the motor 12 at a slow rate. Another 
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comparator 52 forming part of said switch 
control means 53 also receives outputs from 
the two filters 48, 50, and, when the fail In 
output from filter 48 exceeds a second magni- 
tude greater than the first magnitude required to s 
operate comparator 60, another transistor 
switch 54 is operated to operate a further relay 
RL2 the contacts RL2/1 of which are then 
operated to operate motor 1 2 at a fast speed. 

An additional comparator 64 receives the to 
outputs from filters 48 and 50. This is arranged 
to receive the outputs in relatively reversed 
relationship compared to comparators 52, 60 
so that the output signal therefrom is generated 
when output from filter 48 exceeds that from 75 
filter 50, to then operate yet another transistor 
switch 66 which controls operation of a washer 
pump 14. Thus, when dust is on the outer 
surface of the windscreen, output from filter 48 
rises and comparator 64 is operated to cause 20 
washer pump 1 4 to operate and apply water to 
the outer surface of the windscreen. When this 
occurs, the switch 54 is also operated by signal 
applied from the comparator 64 via a diode D1 5 
and resistor R37 to operate the windscreen 25 
wipers at a fast rate. 

A further detector 49 is also coupled to 
sensor 43. This is arranged to be insensitive to 
the pulsating signal generated by sensor 43 
pursuant to reception by the sensor of infra-red 30 
radiation pulses from the emitter device 26. 
However, it will be appreciated that sensor 43, 
in addition to receiving pulses of infra-red 
radiation from emitter device 26, also receives 
ambient infra-red radiation, and detector 49 is 3S 
arranged to detect variations in the condition of 
sensor 43 brought about by such variations in 
ambient light. 

Detector 49 is arranged to operate an addi- 
tional transistor switch 67 when the condition 40 
of sensor 43 is indicative of a low ambient light 
level. Switch 67 is arranged to control current 
supplied to a relay RL3 having relay contacts 
RL3/1 which control the vehicle lights 16. 

The physical arrangement of the emitter 45 
device 26 and sensors 43, 45 is now described, 
with particular reference to Figures 2 and 3. 
First, emitter device 26 is shown including 3 
infra-red emitter devices D1, 02, D3. The 
devices D1 , D2, D3 are mounted on a mounting 60 
assembly 84 connectible to the windscreen 30 
of the device. Assembly 84 includes a plastics 
box 86 having a front aperture 86A which is 
covered by a plate 88 carrying the three devices 
D1, D2, D3 such that emission areas on the 55 
surfaces of these are, when the box is 
positioned against a windscreen 30, positioned 
immediately behind the. rear surface 30a of the 
windscreen for direction of infra-red radiation 
from the three devices to the sensor 43. Thus, 6 q 
the three devices D1, 02, D3 are arrayed at 
equispaced angles about a central location at 
which location sensor 43 is positioned to stop 
thus, sensor 43 is positioned in a cylindrical 
shield located on the front surface of the plate 65 



88 so as to limit incident light reaching the 
sensor, but such that the sensor can receive 
reflected infra-red radiation from the three 
devices D1, D2, D3. The three devices D1, D2, 
D3 are arranged for directing the radiation 
therefrom at the previously mentioned angle of 
somewhere between 20 and 40° to the normal 
to the glass windscreen 30. This presupposes 
the windscreen glass thickness of about 6 mm 
and the angle will vary somewhat in depend- 
ence upon the glass thickness. 

Plate 88 also mounts the sensor 45, which is 
positioned behind plate 88 so as in use to 
receive direct radiation from the devices D1 , D2, 
D3. In this respect, the box 86, together with 
the plate 88, form a substantially light tight 
enclosure around the sensor 45 so that it does 
not receive reflected radiation. 

The electrical circuit of the apparatus 10 is 
now described in detail, with particular 
reference to Figure 4. 

Regulator 24 

Regulator 24 includes a transistor Q1 having 
its collector connected via resistor R1 to switch 
S1 and its emitter connected via resistor R3 to 
the three devices D1, D2, D3 which comprise 
emitter device 26 and which are connected in 
series as shown. 

A Zener diode D 2 is connected to the base of 
transistor Q1 and a resistor R2 is connected 
between the collector and the base of tran^ 
sistor Q1 so, that, when switch S1 is closed, the 
base of the transistor is held at a voltage of 10 
volts as provided by the Zener diode D z . A 10- 
volt regulated supply for other parts of the elec- 
tric circuit is taken from the base of transistor 
Q1, a smoothing capacitor C2 being connected 
thereto. A 9-volt regulated supply for other 
parts of the circuit is taken from the emitter of 
transistor Q1, two capacitors C4. C5 being 
connected to this point for smoothing purposes. 

A 1 2-volt supply for other pans of the circuit 
is taken from the junction between resistor R1 
and the collector of transistor Q1 so that the 
resistor R1 and capacitor C1 form a filter to filter 
out noise in the supply path from battery 1 8. 

A 1 2-volt supply to operate relays RL1 , RL2, 
RL3 is taken directly from the switch SI at the 
junction thereof with resistor R1. A light 
emitting diode 80 is connected via a resistor 82 
to the junction to indicate when switch S1 Is 
turned on. 

Switch 28 and oscillator 3 1 

Oscillator 31 in the form of a pulse generator 
of conventional form including an operational 
amplifier having its inverting input coupled to 
ground via a resistor R1 6 and parallel capacitor 
C8 and its non-inverting input connected to 
ground via a resistor R1 8. The inverting input is 
also connected to the output of the operational 
amplifier via a series resistor R1 5 and diode D8. 
The non-inverting input also receives the afore- 
mentioned 10-volt regulated supply via a 
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resistor R19. The non-inverting input of the 
amplifier 90 is also connected to the output via 
resistor R17. Output from the amplifier 90 is 
connected via resistor R7 to the switch 28 for 
controlling the switch. 

Switch 28 comprises two transistors 02, Q3 
connected to form a controllable current sink. 
That is to say, the collectors of both transistors 
are connected to emitter device 26, whilst the 
emitter of transistor Q2 is connected to ground 
via a resistor R4. The emitter of transistor Q3 is 
connected to the base of transistor Q2 and the 
base of transistor Q3 is connected to the output 
of resistor R7. Operation of oscillator 31 causes 
repetitive switching on of transistor 02 for 
the aforementioned 3-millisecond periods, 
switching on occurring at each instance for 
some 30-microseconds to cause pulsed infra- 
red radiation to be emitted from the devices D1 , 
02, D3 making up emitter device 26. 

Sensor 43 and detector 44 

Sensor 43 comprises a passive device whose 
resistance varies in dependence with the 
amount of infra-red radiation incident thereon. 
Sensor 43 is connected to the 9-volt regulated 
supply from regulator 24 and also is connected 
to ground via a resistor R5. The junction 
between resistor R5 and sensor 43 is connected 
via a capacitor C6 to the non-inverting input of 
an operational amplifier 92 forming part of 
detector device 44. A diode D5 is connected, via 
a resistor R10, across resistor R5, whilst the 
non-inverting input to amplifier 92 is connected 
to ground via a resistor R1 1. The inverting input 
of amplifier 92 is connected to ground via a 
resistor R8 and to the output of amplifier 92 via 
a resistor R9. In operation, then, amplifier 92 
operates to amplify only voltage, pulses 
occurring across resistor R5 pursuant to receipt 
of light pulses by sensor 43 and produces an 
output comprising pulses of amplitude pro- 
portional to the light pulse strength and inde- 
pendent of the level of ambient light. 

The network comprising a series diode D5 
and a resistor R1 0 connected across resistor R5 
operates to shunt resistor R5 when the voltage 
there a cross exceeds a particular level 
established by the forward breakdown voltage 
of the diode D5. This shunting slightly lowers 
the effective resistance between sensor 43 and 
the ground but to compensate for a slight non- 
linear increase in pulse amplitude which would 
otherwise occur at high ambient light level con- 
ditions sensed by sensor 43. 

It is here noted that the sensor 43 receives 
both ambient light through windscreen 30 and 
pulses of light from emitter device 26, the 
resistance of sensor 43 exhibits a relatively high 
frequency variation due to receipt of light pulses 
from the emitter device and a relatively low fre- 
quency variation due to ambient light level 
variation. Thus, the junction between resistor 
R5 and sensor 43 will exhibit a voltage having a 
generally dc component established by the 



ambient light level as well as a pulsating 
component the amplitude of which is represen- 
tative of the amount of radiation being received 
from each pulse of radiation from the emitter 
device 26. Of these components, the generally 
dc voltage component is blocked from being 
passed to amplifier 92 by capacitor C6. The 
value of capacitor C6 is however chosen to 
permit the pulsating component to be passed to 
amplifier 92 as described. 

Filter 48 

Filter 48 is connected to the output of the 
operational amplifier 92 via a diode D9. The 
filter includes: 

a resistor R20 which interconnects the diode D9 

and filter output, 
a capacitor C9 connected between ground and 

the junction of diode D9 and resistor R20, 
a resistor R21 connected in parallel to capacitor 

C9, and 

a further capacitor C1 1 connected between an 
output end of resistor R20 and ground. 

Filter 48 simply filters amplified pulses from 
amplifier 92 and produces a dc output propor- 
tional to the pulse amplitude. 

Reference signal generator 47, including 
sensor 45 and detector 46 : 

A reference signal generator 47 has a sensor 
and a detector 46. The sensor 45 is connected 
to the 9-volt regulated supply from regulator 24 
and also to ground, via a series network 
comprising a resistor R6 connected at one end 
to ground and a variable resistor VR1 connected 
between sensor 45 and the other end of resistor 
R6. The junction between sensor 45 and 
variable resistor VR1 is connected via a 
capacitor C7 to the non-inverting input of an 
operational amplifier 96 forming part of the 
detector 46. This input is also connected to 
ground via a resistor R14. The inverting input of 
amplifier 96 is connected to ground via a 
resistor R12 and is also connected to the 
amplifier output via a resistor R1 3. 

Since sensor 45 receives infra-red radiation 
substantially only from emitter device 26, the 
output pulses from the sensor 45 will vary in 
accordance with the pulses of light received 
from the emitter device and in accordance with 
ambient temperature variations. 

Operational amplifier 96 operates to amplify 
pulsating variations in voltage appearing across 
variable resistor VR1 and resistor R6 pursuant 
to variations in resistance of sensor 45. 
Capacitor C7 blocks any dc signal component 
appearing at the junction between sensor 45 
and the network comprising variable resistor 
VR1 and resistor R6. 

Variable resistor VR1 is adjusted so that the 
output voltage of amplifier 96, as applied 
through the filter 50 is set to a predetermined 
level such as to provide effective temperature 
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compensation for the output of sensor 43, as 
amplified and filtered by detector 44 and filter 
48. 

Filter 50 

Filter 50 is similar to filter 48, being 
connected to the output of operational ampli- 
fier 96 via a diode D1 0. The filter includes: 

a resistor R22 in series with diode D1 0 and the 
output end of which comprises the output 
end of the filter, 

a series capacitor C10 and resistor R23 
connected between ground and the junction 
between diode D1 0 and resistor R22, and 

a further capacitor C1 2 connected between the 
output end of resistor R22 and ground; 

In operation, filter 50 filters the pulsed output 
from operational amplifier 96 to* provide a 
smoothed dc reference signal at the output end 
thereof. 

Comparator 60 

Comparator 60 includes an operational 
amplifier 100, the inverting input receiving the 
output from filter 48 and the non-inverting 
output receiving the output from filter 50. By 
adjustment of variable resistor VR1 , the 
reference signal as applied to the non-inverting 
input of amplifier 100 is adjusted to be just 
beiow the signal voltage applied to the inverting 
input under the condition where windscreen 30 
is clean arid has no water thereon. When water 
is present on the windscreen the comparator 
output is switched on as the signal voltage at: 
the inverting input falls, and output is passed, 
via resistor R35 and two series connected 
diodes D 1 2, D 1 3, to transistor switch 62. 

Switch 62 

Switch 62 comprises a transistor Q4 having 
its base connected to the diode D13, its 
collector connected to 1 2-voIt supply via a light 
emitting diode 102 and a series resistor R40, 
and its emitter connected to ground. Output 
from the collector of this transistor is applied to 
one end of the coil of relay RL1 , the other end of 
which relay coil is connected to positive supply. 
Under the condition when comparator 60 is 
switched on pursuant to detection of water on 
the windscreen, positive output is applied to the 
base of transistor Q4 to turn it on. Relay RL1 is 
thus energized so that the contacts RL1 thereof 
are shifted from the condition shown at which 
they provide no current path to motor 1 2 to one 
at which they provide connection between a 
"slow" terminal 12a of motor 12 and one 
terminal of the contacts RL2/1 , being a contact 
terminal which in the unactuated condition of 
relay contacts RL2/1, is grounded via contacts 
RL2/1, thus the switching of contacts RL1/1 
caused by operation of switch 62 will, unless 
contacts RL2/1 are also operated, effect com- 
pletion of a circuit between the "slow" motor 



terminal and ground via the two relay contacts 
RL1/1, RL2/1. A common terminal of motor 12 
is connected to positive supply and, on the 
aforementioned grounding of the slow terminal, 
5 the motor operates at slow speed to effect 
operation of the windscreen wipers at a corres- 
pondingly slow rate. 

Comparator 52 

io Comparator 52 comprises an operational 
amplifier 104 having its inverting input 
connected to the output from filter 48 and its 
non-inverting input connected to the output of 
filter 50 via a resistor R26. The non-inverting 

ts amplifier input is also connected to ground via a 
resistor R27 so that the reference voltage 
derived from filter 50 has a proportion thereof 
(determined by the ratio of resistors R26, R27) 
applied to the non-inverting input amplifier 1 04. 

20 This proportional voltage is arranged to be such 
that the amplifier 1 04 will be turned from a con- 
dition at which its output is ground (0 volts) to 
one at which its output is positive at a relatively 
lower value of output signal from filter 48 than 

25 that required to turn on amplifier 1 00. 

Switch 54 

Switch 54 comprises a transistor Q5 having 
its collector connected to positive supply via a 

30 light emitting diode 1 06 and a series connected 
resistor R41 . The transistor emitter is connected 
to ground and the transistor base is connected 
to the output of amplifier 1 04 via a resistor R36. 
The collector of transistor Q5 is connected to 

35 one end of the coil of relay RL2, the other end of 
the relay coil thereof connected to positive 
supply so that when amplifier 104 turns on 
transistor Q5 is also turned on to ground the 
collector thereof and connect the relay coil of 

40 relay RL2 across supply to energize this and 
cause switching of relay contacts RL2/1 from 
the condition shown in the drawing to a con- 
dition at which it disconnects connection to the 
contacts of relay RL1/1 and connects a "fast" 

45 terminal of motor 1 2 directly to ground. Under 
this condition, motor 12 thus operates at a 
faster speed to cause consequent faster 
operation of the wiper blades. 

A diode D14 is connected between the 

so collector of transistor Q5 and the junction of 
resistor R35 and diode D12 so that when the 
collector of transistor Q5 is grounded, output 
from amplifier 100 is inhibited to thereby cause 
switching off of transistor Q4 and reversion of 

55 contacts RL1/1 to the condition shown in Figure 
1. 

Comparator 64 

Comparator 64 includes an operational 

$0 amplifier 108 having its inverting input 
connected to the output from filter 50 and its 
non-inverting input connected to the output of 
filter 48 via two series connected resistors R28, 
R29. The junction between resistors R28 and 

65 R29 is connected to ground via a resistor R30 
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and the junction between resistor R29 and the 
non-inverting input of amplifier 108 is 
connected to ground via a capacitor C13. 
Resistors R28, R30 form a divider network 
which establishes the sensitivity of amplifier 5 
1 08 whilst resistor R29 and capacitor C13 form 
a filter network which inhibits switching of 
amplifier 108 when momentary increases in 
reflected light back to sensor 43 occur, such as 
when the wiper blades of the wipers of the ;c 
vehicle are momentarily over the sensor 43. 

Amplifier 1 08 is so arranged that when the 
signal level on the non-inverting terminal rises 
to a predetermined level above the reference 
voltage as applied from filter 50, the output of ;5 
the amplifier is turned on. This condition is 
arranged to be reached when a predetermined 
level of reflected light is received back from 
diodes 01,02, D3 at sensor 43 such as is indi- 
cative of the presence of dust on the vehicle 20 
windscreen. 

Switch 66 

Switch 66 includes two transistors Q6, Q7, 
having their collectors connected to positive 25 
supply via a series connected light emitting 
diode 1 1 2 and a resistor R42. The base of tran- 
sistor Q6 is connected to the output from 
amplifier 108 via a resistor R38 whilst the 
emitter of the transistor Q6 is connected to the 3Q 
base of transistor Q7. The emitter of transistor 
Q7 is connected to ground. Output at the 
collector of the transistor Q7 is applied via a 
diode 01 6 to one terminal of the washer pump 
14, the other terminal of the washer pump 55 
being connected to positive supply. Thus, when 
amplifer 108 turns on, transistor Q7 is likewise 
turned on to ground the collector thereof so that 
current can flow from the positive supply via the 
pump 14 and diode D1 6 through transistor Q7 
to ground to turn on the washer pump and 
cause water to be directed onto the wind- 
screen. Since it is not sufficient to merely direct 
water onto the windscreen to ensure dust 
removal, provision is made for also turning on 45 
the wiper motor under the condition of 
detection of dust for operating the wipers to 
assist in the removal of the dust. Thus, the 
output from amplifier 108 is connected via a 
series network comprising a diode D1 5 and a & 
resistor R37 to the base of transistor Q5. In this 
condition, then, when amplifier 108 turns on, 
the base of transistor Q5 is rendered positive to 
cause the transistor to turn on and thus effect 
operation of the motor 1 2 at the fast rate. Thus, 55 
operation of the windscreen wiper and of the 
washer motor will continue until dust is no 
longer detected. 

Detector 49 60 

Detector 49 includes a first operational 
amplifier 114 having its non-inverting input 
connected to the junction between resistor R5 
and sensor 43. The inverting amplifier input is 
connected to ground via a resistor R24 and to 65 



the output of the operational amplifier via a 
resistor R25. Output from amplifier 114 is 
connected to the inverting input of the second 
operational amplifier. 1 16 via a resistor R31 
connected in parallel with a diode D11. The 
inverting input of amplifier 116 is also 
connected to ground via a capacitor C14. The 
non-inverting input of amplifier 116 is 
connected to +10 volts reference supply via a 
resistor R32 and to ground via a resistor R33. 
The non-inverting input of amplifier 1 1 6 is also 
connected to the output of amplifier 1 1 6 via a 
resistor R34. Amplifier 1 14 constitutes a direct 
current amplifier which amplifies a signal 
voltage from sensor 43 representative of the 
ambient light level sensed by sensor 43. In this 
regard, although no steps are taken to block the 
pulsating component of voltage appearing 
across resistor R5 due to receipt of pulses of 
infra-red radiation by sensor 43, it has been 
found that, in practice, the non pulsating 
component of voltage across resistor R5 (which 
component is directly proportional to the 
ambient light level sensed by sensor 43) is more 
effective for signal levels required to operate 
detector 49 than the short duration pulsating 
voltage components, so that the detector 49 
can operate on the signal voltage across resistor 
R5 as if there were no pulsating component of 
such voltage. The operation of detector 49 is as 
follows, bearing in mind that the amplified 
voltage from amplifier 1 14 rises under the con- 
dition where there is low ambient light detected 
by sensor 43, and this voltage rise is delayed by 
the network comprising capacitor C14 and 
resistor R31. 

The condition when there is high ambient 
light, the voltage applied to the non-inverting 
terminal of amplifier 1 1 4 is such that the 
amplifier 114 is saturated and capacitor C14 
charges through resistor R31 to maintain 
amplifier 116 turned off. In the event that light 
level should suddenly fall, the voltage applied to 
the non-inverting input of amplifier 1 14 is such 
as to cause the output of amplifier 1 1 4 to fall to 
ground and capacitor C14 immediately dis- 
charges via diode D1 1 to cause variation in the 
voltage applied to the inverting terminal of 
amplifier 116 and to cause turning on of this 
amplifier and also turning on of switch 67. Thus, 
turn-on of switch 67 occurs virtually 
immediately on detection of decrease in 
ambient light levels. On the other hand, after 
such turning on of amplifier 1 16, switching off 
of this can only occur after a predetermined 
delay from a change in output of amplifier 114. 
Thus, if high light level is again detected by 
sensor 43, this will substantially immediately 
cause output of amplifier 1 14 to be raised so 
that capacitor C14 will begin to charge through 
resistor R31. However, since some 3 seconds is 
required to cause charging of the capacitor C14 
it will take some 3 seconds for switching of 
amplifier 1 1 6 to occur so that under these con- 
ditions, the output of amplifier 1 1 6 will remain 
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on for some 3 seconds after detection by sensor 
43 of a condition in which there is a high 
ambient light level and consequent switching of 
switch 67 will not occur until after such time 
period. Thus, the capacitor C14 and resistor 
R31 together form a time delay means. Also, 
the network R32, R33 and R34 is so arranged 
such that it requires, under the condition of 
ambient light increase, twice as high a light 
level as sensed by sensor 43 before switching 
off of the output from amplifier 1 16 will occur 
as compared to the light level which is required, 
under the condition of falling ambient light level 
in order to effect turning on of amplifier 116. 

Switch 67 

Switch 67 comprises a transistor Q8 having 
its base connected to the output of amplifier 
11 6 via a resistor R39. The emitter of transistor 
Q8 is connected to ground, and the collector is 
connected to positive supply via a light emitting 
diode 118 and series resistor R43. Under the 
condition where amplifier 116 is turned on, 
transistor Q8 is also turned on to cause 
grounding of the collector thereof which 
collector is connected to one end of the coil of 
relay RL3. the other end of the relay coil being 
connected to positive supply. This energization 
of relay RL3 which occurs pursuant to such 
switching on of transistor Q8 causes closing of 
contacts RL3/1 so -that thelights of the vehicle 
16 are turned on by virtue of being connected 
across positive supply. By virtue of the afore- 
described arrangement, then, the vehicle lights 
will be switched on under the condition where 
ambient light falls to a first predetermined level 
and will be switched off when the ambient light 
again rises to. a second predetermined level, 
with the switching off occurring only after a 3' 
second delay following the rise in the ambient 
light above the second predetermined level. 

The various components of the circuit of 
Figure 4 may be as follows: — 

Amplifiers 90, 92, 96, 1 14; N.S. LM324 N Quad 

operational amplifier. 
Amplifiers 100, 104, 108, 116: N.S. LM324 N 

Quad operational amplifier. 



R 17 — 100K £w 
R 18 — 100K 
R ig — 100K 
R 20 — 1K 
R 2t — 10K 
R 22 — 1K 



R 39 — IK 
R4o— 1K 
R 41 — 1K 
R 42 — 1K 
R 43 — 1K 



R,— 10Q-2-W 

R 2 — 470 £2 -J-w 

R 3 — 47 Q |w 

R 4 — A.O.T. Norn. 1 £2 |w 

Rs— 2.7Kiw 

Rg — A.O.T. Norn. 100 Q-J-w 

R^— 10K j-w 

R 8 — 68K „ 

R 9 — 1M 

Rio — 68K „ 

R„— IM 

R 12 — 68K ., 

R, 3 — IM 

R 14 — IM 

R, 5 -1K 

R 16 — IM 



R 23 — 10K 
R 24 — 5.6 K 
R 25 — 1 00 K 
Rje— 150K 
R 27 — 1M 
R 28 — 75K 
R 2fl — 1M 
R 30 — 1M 
R 31 — 4.7M 
R 32 — 180K 
R 33 — 2.7K 
R„— 100K 

R 38 — IK 
R 3S — 1K 
R 37 — 1K 

Raa 1 K. 



■J-w 



20 



25 



30 



35 



40 



45 



50 



55 



€0 
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VR1 — 1 K Potentiometer 

D z — 1 0 V Zener -J-w 
to C,— 330 fif 1 5V Electrolytic 

C 2 — 1 5 /if tantalum bead 1 5V 

C 3 — 330 /if 1 5V Electrolytic 

C 4 — 0.1 yuf Disc Ceramic 

C 5 — 1 5 /if Tantalum bead 1 5V 
/5 C 6 — 1 00 pi N750 Disc Ceramic 25V 

C 7 — 100/>f 

C 8 — 0.0047 /if Polyester 25V 

C 9 — 1 0 /if Tantalum Bead 1 5V 
p 

^10 rr tt tt tt tt 

r 

tt tt tt tt tt 



c 12 - 

C 13 — 1 /if Tantalum Bead 1 5V 

DfDj+Da — Siemens LD271 l-R Emitter 
Sensors 43, 45 — Siemens BP 1 04 l-R Sensor 
D 5 — I N9 14 Silicon Diode 

Dg ,, „ 

Dg „ ,, 

D 10 — 

D n — 0A91 Germanium Diode 
D 12 — IN91 4 Silicon Diode 
D 13 „ „ „ 
Di 4 — ,, „ „ 
D 15 — IN9 14 Silicon Diode 
D 18 — BY 127 Silicon Diode 
Q,— BC547NPN 
Q2—2N5191 NPN 
Qg — BC 547 NPN 
Q 4 — BD 235 NPN 
Qg a >t tt 
Qe— BC 547 NPN 
Qt — BD235 NPN 
Qa — " t» it 

The described arrangement has been 
advanced merely by way of explanation. In 
particular, whilst the use of infra-red sensors 
and emitter devices has been described, it is 
possible to use other means for sensing the pre- 
sence of water or dust on a vehicle windscreen. 
In particular, "ultra sound" generators and 
detectors can be employed for this purpose. 
Except in such an arrangement switching on of 
the headlamps cannot be effected as described 
nor is it then possible to distinguish between 
dust or water. However, such an arrangement 
can detect water and operate the wipers only. 

Claims 

1 . A control apparatus for a vehicle having a 
windscreen, windscreen wiper apparatus and 
windscreen washer apparatus; said control 
apparatus comprising: emitter means (26) 
having an emitter device (D1) for generating 
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energy and directing the generated energy away 
therefrom; sensor means (51) having a control 
sensor device (43) for sensing energy directed 
thereto from said emitter device (D1); switch 
means (54, 66, 67, 62) for coupling to said 
windscreen wiper apparatus for effecting 
operation of said windscreen wiper apparatus 
and of said windscreen washer apparatus: 
support means (84) supporting said emitter 
device (D1) and control sensor device (43) for 
mounting these against the interior surface of 
said windscreen so that when energy is directed 
away from said emitter device, a portion of said 
energy may be reflected back to said control 
sensor device; and switch control means (53) 
coupled to said sensor means and to said switch 
means and being responsive to control the 
switch means for effecting said operation of 
said windscreen wiper apparatus; charac- 
terised in that said switch means comprises first 
switch means (54) and second switch means 
(66) for respective coupling to said windscreen 
wiper apparatus and to said windscreen washer 
apparatus, respectively, for effecting operation 
of said windscreen wiper apparatus pursuant to 
change of state of said first switch means and 
for effecting operation of said windscreen 
washer apparatus pursuant to a change of state 
of said second switch means; said sensor 
means (51) being responsive to the magnitude 
of said portion of said energy reflected back to 
said control sensor device to cause a first 
alteration of electrical condition of the sensor 
means when there is water on an outer surface 
of said windscreen opposite said interior surface 
and to cause a second alteration of said elec- 
trical condition when there is dust on said outer 
surface; and said switch control means (53) 
being responsive to effect said change of state 
of said first switch means (54) pursuant to 
occurrence of said first alteration of electrical 
condition of said sensor means, for effecting 
said operation of said windscreen wiper 
apparatus, and responsive to effect said 
changes of state of both said first switch means 
(54) and said second switch means (66) 
pursuant to occurrence of said second alter- 
ation of said electrical condition of said sensor 
means, for effecting said operations of both said 
windscreen wiper apparatus and said wind- 
screen washer apparatus. 

2. Control apparatus as claimed in claim 1, 
wherein said emitter device (D1) comprises an 
infra-red radiation emitting device (D1) oper- 
able to emit infra-red radiation on application of 
electric potential thereto, and said sensor 
means (51) is sensitive to incident infra-red 
radiation on said control sensor device (43) to 
effect said alterations of electrical condition. 

3. Control apparatus as claimed in claim 2, 
including pulse generating means (31) 
connected to said infra-red radiation emitter 
device (D1) for repetitively applying said elec- 
tric potential to said infra-red radiation emitting 
device (D1) for causing corresponding 



generation of time spaced pulses of infra-red 
radiation from said infra-red radiation emitting 
device (D1 ), said sensor means (51 ) being oper- 
able to generate time spaced first signal pulses 

5 corresponding to incidence of reflected said 
time spaced pulses of said infra-red radiation on 
said infra-red radiation emitting device (D1), 
said first signal pulses being of amplitude 
related to the strength of said reflected pulses of 

f0 infra-red radiation. 

4. Control apparatus as claimed in claim 3, 
said switch control means (53) being respon- 
sive to effect said change of the state of said 
first switch means (54) when said first signal 

; 5 pulses are of a first amplitude. 

5. Control apparatus as claimed in claim 4, 
said switch control means (53) being respon- 
sive to effect said changes of state of said first 
and second switch means (54, 66) when said 

20 first signal pulses are of a particular amplitude 
different to said first amplitude. 

6. Control apparatus as claimed in claim 5, 
including a reference signal generator (47) 
having a reference sensor device (45) sensitive 

2 5 to infra-red radiation and said reference sensor 
device (45) being carried by said support means 
(84) for receiving said infra-red radiation pulses 
directly from said infra-red radiation emitting 
device (D1 ), said reference signal generator (47) 

jo being operable to generate second signal pulses 
pursuant to variation in electrical condition of 
said reference sensor device (45) occurring by 
virtue of incidence of said infra-red radiation 
pulses from said infra-red radiation emitting 

? 5 device (D1) on said reference sensor device 
(45); first filter means (50) being provided 
coupled to said reference signal generator (47) 
for generating a reference signal by filtering said 
second signal pulses generated by said 

40 reference signal generator (47) to produce said 
reference signal as a DC signat; said control 
apparatus further including second filter means 
(48) coupled to said sensor means (51) for 
receiving said first signal pulses and generating 

45 therefrom a DC voltage of amplitude propor- 
tional to the amplitude of the first signal pulses; 
said switch control means (53) including first 
comparator means (52) coupled to said first 
filter means (50) for receiving said reference 

so signal and to said second filter means (48) for 
receiving said DC voltage, for operating said first 
switch means (54) to effect said change of state 
thereof when said DC voltage and said 
reference signal exhibit a first predetermined 

55 relationship therebetween; said switch control 
means (53) including second comparator means 
(64) coupled to said first filter means (50) for 
receiving said reference signal and to said 
second filter means (48) for receiving said DC 

so voltage, for operating said second switch means 
(66) to effect said change of state of said 
second switch means (66) when said DC 
voltage and said reference signal exhibit a 
second predetermined relationship different to 

65 said first predetermined relationship, whereby 
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said first amptitude and said particular ampli- 
tude are relative to the DC signal which 
comprises said reference signal. 

7. Control apparatus as claimed in claim 6, 
including coupling means (D1 5, R37) coupling 
said second comparator means (64) to said first 
switch means (54) for changing the state of said 
first switch means (54) when the state of said 
second switch means (66) is changed under 
control of said second comparator means (64). 

8. A control apparatus as claimed in any one 
of claims 1 to 7, further including third switch 
means (67) for controlling operation of vehicle 
lights and detector means (49) coupled to said 
sensor means (51) for generating a fight level 
signal representative of the level of ambient 
light on said control sensor device (43); said 
third switch means (67) being coupled to said 
detector means (49), and said detector means 
(49) being responsive to said light level signal to 
switch said third switch means (67) from one 
state to another state pursuant to a change in 
said light level signal indicative of reduction of 
said ambient fight on said control sensor device 
(43) to a first predetermined relatively low said 
level for then turning on said vehicle lights. 

9. A control apparatus as set forth in claim 8 
as appended directly or indirectly to claim 6, for 
selectively operating said windscreen wiper 
apparatus at either of two speeds, said control 
apparatus further including further switch 
means (62) for effecting, in conjunction with 
said first switch means (54), control of said 
wiper apparatus for operation of the wiper 
apparatus at either of said two speeds in 
accordance with the state of said first switch 
means (54) and further switch means (62); said 
switch control means (53) including third com- 
parator means (60) coupled to said first filter 
means (50) for receiving said reference signal 
and to said second filter means (48) for 
receiving said DC voltage, for controlling said 
further switch means (62) to effect a change of 
the state thereof when said reference signal and 
DC voltage exhibit a third predetermined 
relationship different to said first and second 
predetermined relationships and representative 
of the presence of a quantity of water on said 
windscreen different to the quantity of water on 
the windscreen for which said first predeter- 
mined relationship is representative. 

10. A control apparatus as claimed in claim 
8, wherein said detector means (49) operates to 
revert said third switch means to its said one 
state when said level of ambient light on said 
control sensor device (43) reaches a second 
predetermined relatively high light level and a 
time delay means (R31, C14) is provided 
delaying such reversion for a predetermined 
time. 

11. A method of controlling vehicle wind- 
screen wiper apparatus and vehicle windscreen 
washer apparatus comprising detecting the 
presence of dust or water on a vehicle wind- 
screen by directing energy from the interior of 



the vehicle through the interior surface of the 
windscreen to be reflected at the outer surface 
of the windscreen and to pass back through the 
windscreen and through the interior surface of 

s the windscreen to the interior of the vehicle, 
detecting variations in intensity of such 
reflected energy due to presence of water or 
dust on the windscreen, and, in response to 
detection of such variations operating the wind- 

w screen wiper apparatus and the windscreen 
washer apparatus; characterised by operating 
the windscreen wiper apparatus alone when 
there is water on the windscreen, and operating 
both the windscreen wiper apparatus and the 

75 windscreen washer apparatus when there is 
dust on the windscreen. 

12. A method as claimed in claim 11, 
including additionally detecting, with the same 
detector which detects said variations in inten- 

20 sity of reflected energy, variations in ambient 
energy on said windscreen and operating the 
vehicle lights in dependence upon variations in 
said ambient energy. 

1 3. A method as claimed in claim 1 1 or claim 
25 12, wherein said directed energy is infra-red 

radiation. 

14. A method as claimed in any one of claims 
11 to 13, wherein said directed infra-red 
radiation is directed through said interior 

30 surface into the windscreen at an angle of 20 — 
40° to a normal to the interior windscreen 
surface. 

Patentansprucha 

35 

1 . Steuerapparat fur ein ein Scheiben- 
wischer- und Scheibenwaschgerat auf- 
weisendes Fahrzeug, welcher Steuerapparat 
umfaBt: Emittermittel (26) mit einer Emitter- 

40 vorrichtung (D1) zum Erzeugen von Energie und 
zum davon Wegrichten der erzeugten Energie; 
Sensormittel (51) mit einer Steuersensorvor- 
richtung (43) zum Abfuhlen der von der Emitter- 
vorrichtung (D1) auf diese gerichteten Energie; 

45 Schaltmittel (54, 66, 67, 62) zum Kuppeln an 
das Scheibenwischergerat fur das Ingang- 
setzen des Scheibenwischergerates und des 
Scheibenwaschgerates; Stutzmittel (84) zum 
Abstutzen der Emittervorrichtung (D1 ) und der 

so Steuersensorvorrichtung (42) fur Befestigen 
derselben an der Innenflache der Windschutz- 
scheibe, so daB, wenn Energie von der Emitter- 
vorrichtung weg gerichtet wird, ein Teil der 
Energie zur Steuersensorvorrichtung zuruck 

55 reflektiert werden kann; und Schaltsteuermittel 
(53), die mit den Sensormitteln und den Schalt- 
mitteln gekuppeft sind und dahingehend an- 
sprechen, die Schaltmittel fur den Be trie b des 
Scheibenwischergerates zu steuem, dadurch 

60 gekennzeichnet, da& die Schaltmittel erste 
Schaltmittel (54) und zweite Schaltmittel (66) 
fur das jeweilige Kuppeln mit dem Scheiben- 
wischergerat bzw. dem Scheibenwaschgerat 
umfaSt, urn das Scheibenwischergerat gemafc 

tss einem Zustandswechsel der ersten Schalt- 
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mittel und das Scheibenwaschgerat gemaS 
einem Zustandswechsel der zweiten Schalt- 
mittel in Gang zu setzen; daB die sensormittel 
(51) auf die GroRe des Abschnittes der zur 
Steuersensorvorrichtung zuruckreflektierten 
Energie anspricht, urn eine erste Anderung des 
elektrischen Zustands der Sensormittel zu 
verursachen, wenn sich an der Aufcenflache der 
Windschutzscheibe entgegengesetzt der ge- 
nannten Innenflache Wasser befindet und um 
eine zweite Anderung des elektrischen Zu- 
standes zu verursachen, wenn sich Staub an der 
genannten AuSenflache befindet; und daS 
Schaltsteuermittel (53) dahingehend an- 
sprechen, den genannten Zustandswechsel der 
ersten Schaltmittel (54) gemafc des Auftretens 
der genannten ersten Anderung des elek- 
trischen Zustandes der Sensormittel zu be- 
wirken, um das Scheibenwischergerat in Be- 
trieb zu setzen, und dahingehend ansprechen, 
die genannten Zustandswechsel der ersten 
Schaltmittel (54) und der zweiten Schalter- 
mittel (66) gemaR dem Auftreten der zweiten 
Anderung des elektrischen Zustandes der 
Sensormittel zu bewirken, um sowohl das 
Scheibenwischergerat ais auch das Scheiben- 
waschgerat in Gang zu setzen. 

2. Steuerapparat nach Anspruch 1 , bei dem 
die Emittervorrichtung (D1) eine Infrarot- 
strahiung abgebende Vorrichtung (D1) ist, die 
nach Aufbringung eines elektrischen Potentials 
Infrarotstrahiung abgibt, und daS die Sensor- 
mittel (51) fur einfallende Infrarotstrahiung auf 
die Steuersensorvorrichtung (43) empfindlich 
ist, um die genannten Anderungen des elek- 
trischen Zustandes zu bewirken. 

3. Steuerapparat nach Anspruch 2, um- 
fassend Impuiserzeugungsmittel (31), die mit 
der Infrarotstrahiung abgebenden Vorrichtung 
(D1) verbunden ist, urn- das genannte elek- 
trische Potential wiederholt auf die Infrarot- 
strahiung abgebende Vorrichtung (D1) auf- 
zubringen, und zwar zur Verursachung des ent- 
sprechenden Erzeugens von zeitbeabstandeten 
Impufsen der Infrarotstrahiung seitens der 
Infrarotstrahiung abgebenden Vorrichtung (D1 ), 
wobei Sensormittel (51) dahingehend tatig sind, 
zeitbeabstandete erste Signalimpulse ent- 
sprechend dem Einfallen der reflektierten Zeit- 
beabstandeten Impulse der Infrarotstrahiung auf 
die Infrarotstrahiung abgebende Vorrichtung 
(D1) zu verursachen, welche ersten Signal- 
impulse eine Amplitude im Verhaltnis zur Starke 
der genannten reflektierten Impulse der Infrarot- 
strahiung haben. 

4. Steuerapparat nach Anspruch 3, bei dem 
die genannten Schaltsteuermittel (53) dahinge- 
hend ansprechbar sind, daS sie den genannten 
Zustandswechsel der ersten Schaltmittel (54) 
bewirken, wenn die ersten Signalimpulse eine 
erste Amplitude haben. 

5. Steuerapparat nach Anspruch 4, bei dem 
die Schaltsteuermittel (53) dahingehend an- 
sprechbar sind, die genannten Zustands- 
wechsel der ersten und zweiten Schaltmittel 



(55, 66) zu bewirken, wenn die ersten Signal- 
impulse eine besondere Amplitude haben, die 
von der ersten Amplitude unterschiedlich ist 

6. Steuerapparat nach Anspruch 5, umfass- 
s end einen Bezugssignalgenerator (47), der eine 

Bezugssensorvorrichtung (45) aufweist, die fur 
Infrarotstrahiung empfindlich ist, wobei die Be- 
zugssensorvorrichtung (45) von Stutzmitteln 
(84) getragen wird, um die genannten Infrarot- 

w strahlungsimpulse direkt von der Infrarotstrah- 
iung abgebenden Vorrichtung (D1) zu emp- 
fangen, wobei der Bezugssignalgenerator (46) 
dahingehend tatig ist, zweite Signalimpulse ge- 
maS der Veranderung des elektrischen Zu- 

is standes der genannten Bezugssensorvorrich- 
tung (45) zu erzeugen, die dank des Einfallens 
der Infrarotstrahlungsimpulse von der Infrarot- 
strahiung abgebenden Vorrichtung (D1) auf die 
Bezugssensorvorrichtung (45) auftreten; weiter- 

20 hin umfassend erste Filtermittel (50), die mit 
dem Bezugssignalgenerator (47) gekuppelt sind, 
um durch Filtern der genannten zweiten Signal- 
impulse, welche durch den Bezugssignal- 
generator (47) erzeugt werden, ein Bezugs- 

25 signal zu erzeugen, welches als Gleichstrom- 
signal erzeugt wird; weiterhin umfassen zweite 
Filtermittel (48), die mit den genannten Sensor- 
mitteln (51) gekuppelt sind, um die ersten 
Signalimpulse zu empfangen und daraus eine 

so Gleichstromspannung einer Amplitude zu er- 
zeugen, die der Amplitude der ersten Signal- 
impulse proportional ist; wobei die genannten 
Schaltsteuermittel (53) erste Komparatormittel 
(52) umfassen, die mit den ersten Filtermitteln 

35 (50) gekuppelt sind, um das genannte Bezugs- 
signal zu empfangen und da£J die ersten 
Komparatormittel mit den zweiten Filtermitteln 
(48) gekuppelt sind, um die genannte Gleich- 
stromspannung zu empfangen, und zwar fur die 

40 Betatigung der ersten Schaltmittel (54) hin- 
sichtlich einer Bewirkung des genannten 
Zustandswechsels derselben, wenn die Gleich- 
stromspannung und das genannte Bezugs- 
signal ein erstes vorbestimmtes Verhaltnis 

45 untereinander ergeben; und wobei die zweite 
Komparatormittel (64) umfassende Schalt- 
steuermittel (53) zur Aufnahme des genannten 
Bezugssignals mit dem ersten Filtermittel (50) 
und zur Aufnahme der genannten Gieichstrom- 

so spannung mit den zweiten Filtermitteln (48) ge- 
kuppelt sind, und zwar fur das Betatigen der 
zweiten Schaltmittel (66) hinsichtlich des Be- 
wirkens der genannten Zustandsanderung der 
zweiten Schaltmittel (66), wenn die Gleich- 

55 stromspannung und das Bezugssignal ein 
zweites vorbestimmtes Verhaltnis ergeben, 
welches von dem ersten vorgenannten Ver- 
haltnis unterschiedlich ist, wodurch die erste 
Amplitude und die besondere Amplitude ein 

so relatives Verhaltnis zum Gleichstromsignal ein- 
nehmen, welches das erste Bezugssignal 
umfaSt. 

7. Steuerapparat nach Anspruch 6, 
umfassend Kupplungsmrttel (D15. R37], die die 

65 zweiten Komparatormittel (64) mit den ersten 
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Schaltmitteln (54) kuppeln, um den Zustand der 
ersten Schaltmittel (54) zu andem, wenn der 
Zustand der zweiten Schaltmittel (66) unter 
Steuerung der genannten zweiten Komparator- 
mittei (64) geandert wird. 

8. Steuerapparat nach einem der Anspruche 
1 bis 7, weiterhin umfassend dritte Schalt- 
mittel (67) zum Steuern des Betriebes der Fahr- 
zeuglichter und Detektormittel (49), die mit den 
genannten Sensormitteln (51) gekuppelt sind r 
um ein Lichtniveausignal zu erzeugen, welches 
fur das Niveau des Umgebungslichtes auf der 
Steuersensorvorrichtung (43) reprasentativ ist; 
welche dritten Schaltmittel (67) mit den ge- 
nannten Detektormitteln (49) gekuppelt sind, 
die auf das genannte Lichtniveausignal an- 
sprechen, um die dritten Schaltmittel (67) von 
einem Zustand zum anderen Zustand zu andern, 
und zwar gemaB einen Wechsel des genannten 
Lichtniveausignals, welches fur die Reduktion 
des Umgebungslichtes auf die Steuersensor- 
vorrichtung (43) auf ein erstes vorbestimmtes 
relative niedriges Niveau indikativ ist, um dann 
die Lichter des Fahrzeuges einzuschalten. 

9. Steuerapparat nach Anspruch 8, welcher 
direkt oder indirekt am Anspruch 6 angehangt 
ist, zum selektiven Betatigen des Scheiben- 
wischergerates mit einer von zwei Geschwindig- 
keiten, wdbef der Steuerapparat weiterhin 
weitere Schaltmittel (62) umfaSt, um in Ver- 
bindung mit den ersten Schaltmitteln (54) die 
Steuerung des Scheibenwischerge rates 
dahingehend zu bewirken, daS das Scheiben- 
wischergerat mit einer von zweit Geschwindig- 
keiten entsprechend dem jeweiligen Status der 
ersten Schaltmittel (54) und der Weiteren 
Schaltmittel (62) betrieben wird; wobei die 
Schaltsteuermittel (53) dritte Komparator- 
mittel (60) umfassen, die zur Aufnahme des 
genannten Bezugssignals mit den ersten Filter- 
mitteln (50) und zur Aufnahme der genannten 
Gleichstromspannung mit den zweiten Filter- 
mitteln (48) gekuppelt sind, und zwar zum 
steuern der weiteren Schaltmittel (62) 
dahingehend, einen Zustandswechsel derselben 
zu bewirkeh, wenn das genannte Bezugssignal 
und die Gleichstromspannung ein drittes vorbe- 
stimmtes Verhaltnis ergeben, Welches von dem 
genannten ersten und dem genannten zweiten 
vorbestimmten Verhaltnis unterschiediich ist 
und fur die Anwesenheit einer Wassermenge 
auf der Windschutzscheibe reprasentativ ist, die 
von der Wassermenge auf der Windschutz- 
scheibe unterschiediich ist, fur die das erste 
vorbestimmte Verhaltnis reprasentativ ist. 

1 0. Steuerapparat nach Anspruch 8, bei dem 
die Detektormittel (49) dahingehend tatig sind, 
die dritten Schaltermittel in ihren genannten 
einen Zustand zuruckzubringen, wenn das 
Niveau des Umgebungslichtes auf die Steuer- 
sensorvorrichtung (43) ein zweites vorbe- 
stimmtes relativ hohes Lichtniveau erreicht, 
wobei Zeitverzdgerungsmittel (R3 1 . C 1 4) 
vorgesehen sind, die ein derartiges Zuruck- 
bringen fur eine vorbestimmte Zeit verzdgern. 



1 1 . Verfahren zum Steuern des Fahrzeug- 
Scheibenwischergerates und des Fahrzeug- 
Scheibenwaschge rates, umfassend das Fest- 
stellen der Anwesenheit von Staub oder 
Wasser auf der Windschutzscheibe eines Fahr- 
zeuges durch Richten von Energie vom Inneren 
des Fahrzeuges durch die InnenfiSche der Wind- 
schutzscheibe, um an der AuBenflache der 
Windschutzscheibe reflektiert zu werden und 
durch die Windschutzscheibe und durch die 
Innenflache der Windschutzscheibe in das 
Innere des Fahrzeuges zuruck zu gelangen; um- 
fassend die Veranderungen der Intensitat der so 
reflektierten Energie aufgrund der Anwesenheit 
von Wasser oder Staub auf der Windschutz- 
scheibe und umfassend das Betatigen des 
Scheibenwischergerates und des Scheiben- 
waschgerates aufgrund des Feststeliens solcher 
Veranderungen, gekennzeichnet durch Be- 
tatigen des Scheibenwischergerates alleine, 
wenn Wasser auf der Windschutzscheibe sich 
befindet, und durch getatigen sowohi des 
Scheibenwischergerates als auch des Scheiben- 
waschgerates, wenn sich Staub auf der Wind- 
schutzscheibe befindet. 

12. Verfahren nach Anspruch 11, um- 
fassend ein zusatzliches Feststellen von 
Veranderungen der Umgebungsenergie auf der 
Windschutzscheibe mit demselben Detektor, 
welcher die Veranderungen der Intensitat der 
reflektierten Energie feststellt, und umfassend 
das Betatigen der Fahrzeuglichter in Abhangig- 
keit von Veranderungen der Umgebungs- 
energie. 

13. Verfahren nach Anspruch 1 1 oder 1 2, bei 
dem die gerichtete Energie Infrarotstrahlung ist. 

14. Verfahren nach einem der Anspruche 1 1 
bis 1 3, bei dem die gerichtete Infrarotstrahlung 
durch die genannte Innenflache in einem Winkel 
von 20 bis 40° zur Normalen auf die Innen- 
flache der Windschutzscheibe in der Wind- 
schutzscheibe gerichtet wird. 

Revendications 

1. Appareil de commande pour un v6hicule 
comportant un pare-brise, un appareil formant 
essuie-glace et un appareil formant lave-glace, 
ledit appareil de commande comprenant: des 
moyens Smetteurs (26) comportant un dis- 
positif demission (D1) servant h produire une 
energie et dirigeant l'6nergie produite en 
I'Scartant de lui-meme, des moyens de 
detection (51) comportant un dispositif formant 
capteur de commande (43) servant d d£tecter 
I'Snergie, qui des dirige vers lui h partir dudit 
dispositif demission (D1 ), des moyens de 
commutation (54, 66, 67, 62) permettant un 
accouplement avec ledit appareil formant 
essuie-glace pour la mise en oeuvre du fonc- 
tionnement de cet appareil et dudit appareil 
formant lace-glace, des moyens de support (84) 
supportant ledit dispositif demission (D1) et 
ledit dispositif formant captuer de commande 
(43) et permettant fe montage des ces derniers 
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contre la surface inte>ieure dudit pare-brise, de 
telle sorte que lorsque I'energie est dirigSe de 
maniere a s eloigner dudit dispositif d'emission, 
une partie de ladite energie peut etre renvoyee 
en direction dudit dispositif formant capteur de 
commande, et des moyens de commande de 
commutation (53) accouples auxdits moyens 
formant capteur et auxdits moyens de commu- 
tation et etant aptes d repondre a" la commande 
des moyens de commutation pour mettre en 
oeuvre ledit fonctionnement dudit appareii 
formant essuie-glace, caracteris6 en ce que 
desdits moyens de commutation comportent 
des premiers moyens de commutation (54) et 
des seconds moyens de commutation (66) 
prevus pour reliser un accouplement respectif 
avec ledit appareii formant essuie-glace et ledit 
appareii formant lave-glace pour la mise en 
oeuvre du fonctionnement du dit appareii 
formant essuie-glace en fonction d'une modifi- 
cation de I'etat desdits premiers moyens de 
commutation en pour la mise en oeuvre du 
fonctionnement dudit appareii formant lave- 
glace en fonction d'une modification de I'etat 
desdits seconds moyens de commutation, 
lesdits moyens de detection (51) etant aptes a 
repondre a la grandeur de tadite partie de ladite 
energie renvoyee audit dispositif formant 
capteur de commande pour provoquer une 
premiere modification de I'Stat electrique des 
moyens de detection lorsque de I'eau des 
presente sur une surface exterieure dudit pare- 
brise, situ£e a I'opposee de ladit surface 
int6rieure, et de maniere d provoquer une 
seconde modification dudit etat electrique 
lorsqu'il existe de la poussiere sur ladite surface 
exterieure, et lesdits moyens de commande de 
commutation (53) etant aptes a repondre en 
vue de rSaliser ledit changement d'Stat desdits 
premiers moyens de commutation (54) en 
fonction de I'apparition de ladite premiere 
modification de I'etat electrique desdits moyens 
de detection, pour la mise en oeuvre dudit fonc- 
tionnement dudit appareii formant essuie-glace 
et etant aptes a repondre de maniere d realiser 
lesdits changements d'etat a la fois desdits 
premiers moyens de commutation (54) et 
desdits seconds moyens de commutation (66) en 
fonction de I'apparition de ladite seconde 
modification dudit 6tat electrique desdits 
moyens de detection, pour mettre en oeuvre 
ledit fonctionnement a* la fois dudit appareii 
formant essuie-glace et dudit appareii formant 
lave-glace. 

2. Appareii de commande selon la revendi- 
cation 1, dans lequel ledit dispositif d'emission 
(D1) comporte un dispositif (D1) demission de 
rayonnement infra-rouge pouvant fonctionner 
de maniere a emettre un rayonnement infra- 
rouge lorsqu'un potentiel electrique lui est 
applique, et lesdits moyens de detection (51) 
sont sensibles a un rayonnement infrarouge 
tombant sur ledit dispositif formant captuer de 
commande (43) de maniere S effecteur lesdits 
modifications de I'etat electrique. 



3. Appareii de commande selon la revendi- 
cation 2, incluant des moyens g6ne>ateurs 
d'impulsions (31) raccordes audit dispositif (D1 ) 
d'emission de rayonnement infrarouge pour 
appliquer de fa con rep£tee ledit potentiel elec- 
trique audit dispositif (D1) demission de 
rayonnement infrarouge afin de provoquer 
la production correspondante d'impulsions de 
rayonnement infrarouge, espacees dans le 
temps, par ledit dispositif (D1) d'emission de 
rayonnement infrarouge, lesdits moyens de 
detection (51) pouvant fonctionner de maniere 
a produire des premieres impulsions de signal, 
espacees dans le temps, correspondant a I'in- 
cidence desdits impulsions, espacees dans le 
temps, dudit rayonnement infrarouge arrivant 
du dispositif (D1) Smettant un rayonnement 
infrarouge, lesdites premieres impulsions de 
signal possSdant une amplitude en rapport avec 
la grandeur desdits impulsions reflechies de 
rayonnement infrarouge. 

4. Appareii de commande selon la revendi- 
cation 3, dans lequel lesdits moyens de com- 
mande de commutation (53) sont aptes a re- 
pondre de maniere a effecteur ladite modifi- 
cation de I'etat desdits premiers moyens de 
commutation (54) lorsque lesdits premieres 
impulsions de signal poss£dent une premiere 
amplitude. 

5. Appareii de commande selon la revendi- 
cation 4, dans lequel lesdits moyens de com- 
mande de commutation (53) sont aptes a re- 
pondre pour realiser lesdites modification d'etat 
desdits premiers seconds moyens de commu- 
tation (54), 66) lorsque lesdites premieres 
impulsions de signal possedent une amplitude 
particuliere, diffeiente de ladite premiere ampli- 
tude. 

6. Appareii de commande selon la revendi- 
cation 5, incluant un generateur de signaux de 
reference (47) comportant un dispositif (45) for- 
mant capteur de reference, et dans lequel ledit 
dispositif formant capteur de reference (45) est 
portd par lesdits moyens de support (84) pour 
recevoir lesdites impulsions de rayonnement 
infrarouge directement a partie dudut dispositif 
(D1) d'emission de rayonnement infrarouge, 
ledit generateur de signaux de reference (47) 
est apte a produire des secondes impulsions de 
signal en fonction d'une variation de I'etat elec- 
trique dudit dispositif formant capteur de 
reference (45), intervenant sous I'effet de I'in- 
cidence desdites impulsions de rayonnement 
infrarouge en provenance dudit dispositif (D1) 
d'emission du rayonnement infrarouge, sur ledit 
dispositif formant capteur de reference (45) (, et 
il est prevu des premiers moyens formant filtre 
(50) accouples audit generateur de signaux de 
reference (47) pour la production d'un signal de 
reference par filtrage desdites secondes impul- 
sions de signal produites par ledit generateur de 
signaux de reference) (47) de maniere a pro- 
duite ledit signal de reference sous la forme 
d'un signal en courant continu, ledit appareii de 
commande comportant en outre des seconds 
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moyends formant filtre (48) accouples auxclits 
moyens de detection (51 ) pour recevoir lesdites 
premieres impulsions de signal et pour pro- 
duce, a partir de ces dernieres, un tension en 
courant continu possedant une amplitude pro- 
portionnelle d I'amplitude des premieres impul- 
sions de signal, lesdits moyens de commande 
de commutation (53) incluant des premiers 
moyens comparateurs (52) accoupfes auxdits 
premiers moyens formant filtre (50) pour la 
reception dudit signal de reference, et auxdits 
seconds moyens formant filtre (48) pour la 
reception de ladite tension en courant continu, 
pour ialre fonctionner lesdits premiers moyens 
de commutation (54) pour reaiiser ladite modif- 
cation d'etant de ces derniers lorsque ladite ten- 
sion en courant continu et ledit signal de 
reference presentent une premiere relation pre- 
determinee entre eux, ledits moyens de com- 
mande de commutation (53) incluant des se- 
conds moyens comparateurs (64) accouples 
auxdits premiers moyens formant filtre (50) 
pour la reception dudit signal de reference, et 
auxdits seconds moyens formant filtre (48) pour 
la reception de ladite tension d courant continu, 
pour reaiiser le fonctionnement desdits seconds 
continu, pour reaiiser le fonctionnement desdits 
seconds moyens de commutation (6) pour 
effecteur ladite modification d'etat de ces 
moyens (66) lorsque ladite tenions a courant 
continu et (edit signal de reference presentent 
une seconde relation predetermined differente 
de ladite premiere relation pr6de*termin6e, ce 
qui a\ pour effet que la premiere amplitude et 
ladite amplitude particulidre sont rapportSes au 
signal d courant continu qui comprend ledit 
signal de reference. 

7. Appareil de commande selon la revendi- 
cation 6, incluant des moyens d'accouplement 
(D15, R37) accouplant lesdits seconds moyens 
comparateurs (64) auxdits premiers moyens de 
commutation (54) pour modifier I'etat desdits 
premiers moyens de commutation (54) lorsque 
I'etat desdits seconds moyens de commutation 
(54) pour modifier I'etat desdits premiers 
moyens de commutation (54) lorsque I'etat des- 
dits seconds moyens de commutation (66) est 
modifie sous la commande desdits seconds 
moyens comparateurs (64). 

8. Appareil de commande selon Tune quel- 
conque des revendications 1 £ 7, incluant en 
outre des troisiemes moyens de commutation 
(67) servant a commander le fonctionnement de 
lampes du vehicule et des moyens de detection 
(49) accouples auxdits moyens de detection 
(51) pour la production d'un signal d'intensite 
lumineuse reprgsentatrf de 1'intensite de la 
lumiere ambiante sur ledit dispositif formant 
capteur de commande (43), lesdits troisiemes 
moyens de commutation (67) etant accoupfes 
auxdits moyens de detection (49), et ces 
moyens de detection (49) etant aptes £ re- 
pondre audit signal d'intensite de lumiere pour 
commuter lesdits troisiemes moyens de 
commutation (67) d'un etat £ un autre etat en 



fonction d'une modification dudit signal d'inten- 
site de lumiere, indiquant une diminution de la 
lumiere ambiante sur ledit dispositif formant 
capteur de commande (43) £ une premiere 
intensite pr§d6terminee relativement faible, 
pour reaiiser alores le branchement desdits 
lampes du vehicule. 

9. Appareil de commande selon la revendi- 
cation 8, considere comme dependant directe- 
ment ou indirectement de la revendication 6, 
pour la mise en fonctionnement selective dudit 
appareil formant essuie-glace avec Tune ou 
I'autre de deux vitesses, ledit appareil de 
commande comportant en outre des moyens de 
commutation supplementaires (62) servant a 
reaiiser, en liaison avec lesdits premiers 
moyens de commutation (54), la commande 
dudit appareil formant essuie-glace pour le 
fonctionnement de ce dernier avec Tune ou 
I'autre desdites deux vitesses en fonction des 
etats desdits premiers moyens de commu- 
tation (54) et desdits moyens supplementaires 
de commutation (62), lesdits moyens de 
commande commutation (53) incluant des 
troisiemes moyens comparateurs (60) 
accouples auxdits premiers moyens formant 
filtre (50) pour la reception dudit signal de 
reference et auxdits seconds moyens formant 
filtre (48) pour la reception de ladite tension a 
courant continu, pour la commande desdits 
moyens supplementaires de commutation (62) 
de maniere £ reaiiser une modification de I'etat 
de ces derniers lorsque ledit signal de reference 
et la tension £ courant continu presentent une 
troisieeme relation rSciproque pred6termin6e 
differente desdites premiere et second relations 
pr6d6termin£es et representative de la presence 
d'une quantity d'eau sur le pare-brise differente 
de la quantity d'eau sur le pare-brise. dont ladite 
premidre relation pn§d6terminGe est repre- 
sentative. 

10. Appareil de commande selon la revendi- 
cation 8, dans leque! lesdits moyens de detec- 
tion (49) fonctionnent de maniere £ ramener 
lesdits troisiemes moyens de commutation dans 
leur dit premier etat lorsque ladite intensite de 
la lumiere ambiante sur le dispositif formant 
capteur de commande (43) atteint une seconde 
intensite lumineuse predeterminee relative- 
ment 6lev6e, et des moyens de retardement 
(R31, C14) sont pr6vus pour retarder un tel 
re tour pendant un intervalle de temps prede- 
termine. 

1 1. Pro cede de commande d'un appareil for- 
mant essuie-glace et d'un appareil formant lave- 
glace d'un vehicule, incluant la detection de la 
presence de poussigre ou d'eau sur le pare-brise 
d'un vehicule par envoi d'une energie depuis 
I'interieur de vehicule a travers la surface inte- 
rieure du pare brise pour quelle soit reflechie au 
niveau de la surface exterieure de ce dernier et 
soit renvoyee £ travers le pare-brise et a travers 
la surface interieure de celui-ci jusqu'a 
I'interieur du vehicule, la detection de variations 
de ('intensite d'une telle energie reflechie par 
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suite de la presence d'eau ou de poussiere sur le 
pare-brise et, en reponse a ta detection de telles 
variations, I'actionnement de I'appareil formant 
essuie-glace et de I'appareil formant iave-glace, 
caracterise par le fonctionnement de I'appareil 
formant essuit-glace, seul, lorsque de I'eau est 
presente sur le pare-brise, et I'actionnement a la 
fois de I'appareil formant essuie-glace et de 
I'appareil formant Iave-glace lorsqu'il existe de 
la poussiere sur le pare-brise. 

12. Procede selon la revendication 11, 
incluant en outre la detection, effective a I'aide 
du meme detecteur qui detecte lesdites fonc- 
tions d'intenstte de I energie reflechie, de 



variations de I'energie ambiante sur ledit pare- 
brise de I'actionnement des lampes du vehicule 
en fonction de variations de ladite energie 
ambiante. 

13. Procede suivant la revendication 11 ou 
12, selon lequel ladite energie dirigee est un 
rayonnement infrarouge. 

14. Procede selon Tune quelconque des re- 
vendications 11 a 13, dans lequel ledit rayonne- 
ment cfirige infrarouge est dirige a travers ladite 
surface interieure, a I'interieur du pare-brise, 
sous un angle de 20 — 40 deg. par rapport a une 
normale a la surface interieure de pare-brise. 
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